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AUTHOR: Radéwicki, Kazimierz, Docent, Master of Engineering 


TITLE: Acceleration of metallurgical reactions in steel bath by injection 
of pulverized substances or mixing with slag 


PERIODICAL: WiadomoSci hutnicze, no. 2, 1962, 40-42 


TEXT: The article is a brief, selective review of novel principles in steel re- 

fining, all of which effect an increase in the contact area between molten steel 

and slag or other reagents. Some of the methods are frequent vigorous stirring, 

simultaneous tapping of steel and slag, or discharge of steel into ladles already 

charged with liquid synthetic slag. Another recently developed method employs a 

jet of inert or active gas to force into the metal bath pulverized substances such 

as chalk, slag or carbon. The different reactions that take place depend on the 

type of powder used and are characterized as follows: 1) The powder does not melt 

or dissolve in the metal bath; the reaction product is of solid stuff. The method 

is applied for desulfurization by means of finely pulverized chalk. sometimes with 

an addition of reducing metals like aluminum or magnesium. 2) An active substance 

like pulverized slag, usually injected in slight excess, melts in the metal JS 
La 
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bath and the reaction products dissolve in droplets of molten slag. 3) Injection 
of pulverized reducing substances of alloying or carburizing materials into the 
metal bath by means of an inert gas blast. The technique is far more effective 
than conventional procedures. 4) Both the pulverized substance and carrier gas 
can participate in the reaction; the product is in a liquid state. The reaction 
activity can be controlled by gas-powder ratio. A good example can be observed in 
refining pig iron by injection of pulverized chalk or ore in an oxygen blast: 
oxidized silicon and phosphorus form stable compounds with chalk, In addition, 


undesired impurities like C, Si, Mn, and P are bonded by excess oxygen. Pulverized 
carbon makes for a fast carburization of steel. The Soviet scientist Z. M. 
Kudryavtsev {Ref. 5: Stal, vol. 21, no. 5, 1961. 464-467 , tells how to calculate 


and design a nozzle for injection of pulverized substances 1ato the metal bath. 
There are 2 Soviet-blec and 3 non-Soviet-bloc references. 
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AUTHOR: RadZzwicki, Kazimierz, Docent 
TITLE: “ AGtBiiptS-of electro-slag steel melting on a laboratory 
scale 


PERIODICAL: Hutnik, no. 5, 1961, 192-196 


TEXT: The article describes experimental steel scrap melting at the 
laboratory of the Instytut Metalurgii Zelaza (Institute of Iron Metal- 
lurgy) in Gliwice. The purpose of this work was to examine melting 
conditions while using different kinds of start-up and reducing 

slags. The method of electro-slag melting was originally worked out 

at the Institut Blektrosvarki im. Ye. 0. Patona (Institute of BHlec- | 
tric Welding im. Ye. O. Paton) in Kiev. The method is used on an 
industrial scale at the Dneprospetsstal metallurgical plant in a one- ~ 
phase electric arc furnace with a consumable electrode made of scrap 
steel. Drops of melt are purified while passing through a layer of 
molten and highly superheated synthetic slag. During this passage 

about 50% of sonims and 50% of the sulfur content in steel are 
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removed. Steel ingots thus obtained have a fine structure and in- 
proved forging properties. Forged, rolled or cast rods, or siphon 
cores can be used as consumable electrodes in this process. It takes 
1 hour to produce a 200 kg ingot; electrode consumption is given as 
1.06-1.20 tons per ton of ingot. The method is costly (about 1,300 
rubles per ton) and is applied only for making special, very high 
grade steel. This process was repeated on a laboratory scale at the 
Tnstitute of Iron Metallurgy in order to test various sorts of syn- 
thetic slags. The installation was designed by the Institute’s staff 
and consisted of a copper crystallizer 120 m high [Abstracter’s note: 
This is an obvious misprint and should read 120 mm] and 50 mm in dia- 
meter; the consumable electrode had a diameter of 18-25 mm. The 
installation was put into operation in March 1960, Following synthe- 
tic slags were tried out: the start-up slag with good conductivity 
to set off the electric arc and a composition of 65% Ti0., 30% A150; 
and 5% CaO. Fine steél filings were added to this mixture at the 
ratio of 40%:60% by weight, eventually altered to 50%:507%. The four 
versions of reducing slag consisted of: a) 657 CaF5, 30% A150z,5 
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5% Cad; b) 70% CaF5, 30% A1,0z3 ¢) 70% A1,0,, 30% CaF; d) 80% CaF., 
20% A1,0 « The cofisumable Sléctrode was fiade of BH1L5 bearing steet 
scrap. @he experiment was performed 10 times using alternately all 
four reducing slags. ‘The best results were achieved with the slag 
under d) above which gave a uniformly smooth ingot. The composition 
of reducing slag is decisive for ingot shape and quality. The con- 
sumable electrode consisted of 1.08% C, 0.36% Mn, 0.26% Si, 0.017% P, 
0.016% S and 1.06% Cr. Average sonim contamination of the electrode 
approached the Diergarten scale standard No. 1.07.02. Ingots obtain- 


ed with reducing slag under d) above contained 0.98-0.99% C, 0.30% 
Mn, 0.24-0.25% Si, 0.018-0.01 % P, 0.011% S and 1.05% Cr. Their 
sonim contamination approached Diergarten scale standard No. 1.07.01. 
Results of these experiments call for confirmation on an industrial 
scale. Master Engineer H. Zakowa and Master Engineer J. Rytych, 
both of the IMZ., are mentioned for their cooperation in this study. 
There are 4 photos and 3 Soviet references. 


ASSOCT ATION: IMZ (Institute of Iron Metallurgy), Gliwice. 
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inferior quality because of P, S, N and O content. By degassing Bessemer steel 

in vacuum, 77.5% of oxygen, 52.3% of hydrogen, but only 10 - 15% of nitrogen es- 

cape. The quality of steel has improved, especially its shock resistance at 

low temperatures. Antropov and Guryevich (Ref. 8) investigated the influence of 
degassing on electrical steel properties. 4 EI 72 steel tends to form much less 

of internal capillary cracks after degassing and, therefore, the amount of ie 


scrap dropped by 50%. After degassing it contained 30 - 50% less hydrogen and 

20 - 30% less oxygen. Degassing of steel during the crystallization period in 

the mold deteriorates its structure and contributes to shrinkage cavities for- _ 
mation. K. Radfwicki (Ref. 21) presented the results of investigations carried 
out at the Instytut Metalurgit Zelaza (Iron Metallurgy Institute) in Gliwice, on 
forging properties of steel with high nickel content. Ingots from degassed 

steel showed better forging properties and less transcrystallization. These ex- 
periments will be repeated on industrial scale. Pryanishnikov (Ref. 23) dis- 

cusses the trial smelting of transformer steel in vacuum-induction furnace of 

150 kg capacity. It was found that transformer-steel quality is better if the 
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charge melts in atmospheric conditions and only working and deoxidation of same 
takes place in vacuum. Pouring of this steel should be carried out rather in a 
protective atmosphere and not in a vacuum; on the other hand, addition of FeSi 
should be done in vacuum and after addition the melt should be kept under vacu- 
umn for about 10 min. Pressure forming and magnetic properties of steel prepared 
in vacuum were better than in conventional steel. Shabanov (Ref. 24) explains 
some problems connected with steel smelting in arc ovens with a melting elec- 
trode, and he produces a formula for the calculation of the ratio between elec- 
trode and crystallizer diameters. He also found that a) current density should 
be adjusted with reference to the electrode diameter, b) metal losses diminish 
with increased electrode diameter, c) the content of alloy components may vary 
within a wide range, d) content of oxygen in steel molten at a pressure of 1 Tr 
or less,drops 2.5 times or more. Byelanchkov and Gryigorast. (Ref. 32) examined 
the influence of various technological factors on degassing of steel melted in 
vacuum-arc-ovens in crucibles of 2 and 7 kg capacity. Increased melting speed 
acts adversely on hydrogen and advantageously on oxygen and nitrogen escape. 
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The optimum ratio of electrode-to-crucible diameter was established to be: 
D+d-= 0.77. An article under the title "Rolling Ways for Extension of Service 
Life of Heavy Type RR Rails in USSR", written by Doctor of Engineering Danilov, 
appeared in an official organ of the USSR Ministry of Transportation "Zhelezno- 
dorozhnyy Transport" 1960, No. 3. The author States that heavy RR rails R50 and 
R65, used on heavy traffic lines, Proved not to be strong enough, especially on 
the inner ares. Rails which should withstand 5CO million tons load gross have 
shown faults already after being exposed to 50 - 60 million tons gross, marked 
in an official faults register as No. 64 ana 82, i.e., metal overflow, wear and 
small cracks of fatigue type. The author thinks that a radical way to improve 
the matter is to use a better quality steel for RR rails. For the time being, 
however, the author Suggests a series of temporary measures. 1) To increase the 
cross slope of rails on the outer bend from 1: 20 tol 10. This can be done 
by inserting between the sole-plate and the tie a wedge shaped pad. This mient 
reduce the wearing out of rail neads by 20 - 30%; 2) to relinguish 
applied 1: 40 eross slope of heavy rails R65 and R75; 3) to cleant 
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18(5) POL /39--59-7/8-11/24 
AUTHOR: Radzwicki, K. 

Se ee a 
TITLE: Comparison of the Technical and Ecenomic Indexes of 


Arc and Open-Hearth Furnaces 
PERIODICAL: Hutnik, 1959, Nr 7-8, PP 315-316 (POL) 


ABSTRACT: As the capacity of electric furnaces increases so the 
cost of producing steel in this manner decreases. 
Technical literature shows that in the largest elec-— 
tric furnaces (over 100 tons capacity) 520~560 kWh 
is used up per ton of common carbon steels and 560- 
580 kWh per ton of steel alloys where oxygen is used 
in the process. In small furnaces, this cost may 
reach 700 kWh/t or even more. With the rapid develop- 
ment of electric processes in steel making in recent 
years, comparative figures are now available. From 
these it is evident that open-hearth furnaces are 
cheaper to operate almost in every case, since the 
cost of their fuel is always smaller than the electric 
power and electrodes used in electric furnaces. Where 

Card 1/3 the open-hearth furnaces operate on a liquid charge 
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and the arc furnaces on a solid charge, the difference 
in costs is fourfold in favor of the open-hearth fur- 
nace, This is so despite the fact that the coeffici- 
ent of heat utilization is 2.5 times smaller for open- 
hearth furnaces than for electric furnaces. The ex~ 
planation lies mainly in the fact that electric power 
is much more expensive than the fuel oil used to fire 
open-hearth furnaces, On the other hand, it has been 
found that as the capacity of furnaces increases, this 
a@ifference tends to disappear. Also an argument in 
favor of electric furnaces is the fact that the build- 
ing cost of such a furnace is about 40% lower than 
the cost of building an open-hearth furnace. Moreover, 
the quality of ingots obtained from an arc furnace is 
usually better than from an open~hearth furnace. 
Again, open-hearth furnaces require lengthier .iainte~ 
nance, firing and banking procedures, electric furnac- 
es being more efficient from the point of view of 

Card 2/3 time-consumption. Cr: the basis of observations made 
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in the USA in recent years, the uthor reaches the 


conclusion, that given large-capacity furnaces, costs 
of steel production for both types discussed above 

are almost even and in some cases the Same, especially 
when the furnaces operate ¢xciusively on a solid 


charge. 
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TITLE: Tne Development of Vacuum '‘etallurgy and Casting in 
a Sheltered Atmosphere 


PERICDICAL: Hutnik, 1959, “r 4, pp 165-167 (Poland) 


; ABSTRACT: All metals in the liquid state tend to dissolve 
gases in varying degrees, This depends on such factors 
as the properties of the respective metals and gases, 
the pressures and tempreratures involved oar a the length Jf 
of time during which metals and gases are in con- 
tact. Tt may generally be said that the hotter the 
metals, the more gas it will avsorc. This of course 
hes a detrimental influence on its properties as a 
metals in the solid state. Sfases given off during 
cooling 2lso effects the metals structure, causing 
blisters, pores, cavities ete. Th need to do away 
with these flaws is all the grea ew of the 
ever- -rising demand for high-qua s, Vacuum 


processes have teen developed ee 
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all in the USA, Table 1 Shows expansion in chis Field 
from 1957 to 1958, The table G1ves cepacity figures 
for the three main vacuum Processes: degasifying in 
vacuum chambers, melting and c#Ssting in a vacuum, u-~ 
Sing respectively induction and are furnaces. Table 

2 shows the degree of degasification achieved by these 
three methods for soft steel and stainless steel re- 
spectively, The cheapest of the three methods is the 
use of @ vacuum chamber for degnsifying. "ven tren 
costs are increased by about #-9 dollars per ton, The 
induction furnaces system is the lesst economic, since 
the apparatus is expensive and its cepacity is rela. 
tively small. One economic method is to cast ina 
sneltered atmosphere, in this case nitrogen whigh is 
fairly cheap and readily available. Abdout 0.4 m° of 
this gas are required per ton. Though nitrogen casting 
is certainly no replacement for the vacuum procesrces, 
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tables and 7 references 2 of which are Soviet, 3 
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PERIODICAL: Hutnik, 1959, Nr 7-8, pp 314-315 (POL) 


ABSTRACT: This is an important problem not only from the econo- 
mical point of view but alse because the expansion of 
Poland's steel industry requires alsc the expansion 
of foundries making ingot moulds. The author notes 
that ingot moulds in Poland are cften produced by 
foundries which have no experience in this matter and 
this, of course, has a negative influence on the steel 
to be cast therein. He calls fcr constant study of 
world technical literature in this matter and draws 
attention to the fact that since 1958 interesting ex- 
periments have been made in the USSR in producing in- 
zot moulds from blast furnace crude and from spheroidal 
graphite cast iron. Experiments carried out in France 
show that one important factor affecting the life span 
of ingot moulds is the relationship between their weight 
and the weight of the ingot. The ideal weight eae 
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Card 2/2 


ship between mould and ingc*t is, 

thor, about 1.0 to 1.1. Other experim 

out in France have shown that another important fac~ 
tor is the Si and Mn content of the mouid’s cast iron, 
the ideal proportion being about 2.46 Si to 4.25 Mn. 
Soviet engineers have reached the following conclu- 
sions in this respect: the first sign that the mould 
is wearing out is the formation of a network of super- 
ficial cracks on the internal surface; these cracks 
are mostly due to tensions caused during cooling; these 
may be eliminated by giving the moulds a higher Cr 

and Ni content but this raises the danger of length- 
wise cracks in the mould; the best materiai by far 

is spheroidal graphite cast iron; moulds may also be 
made from blast furnace crude which is readily avail- 
able on the spot and hence production costs are rela~ 
tively low; finally, the thickness of the mould's 
walls should be uniform and reinfercing ribs should 

be added, these structural changes greatly increasing 
the life span of ingot moulds. There are 10 references, 
8 of which are Soviet, 1 French and 1 English. , 
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AUTHOR; Kulinski, Z., Paczuza, 5., Mechanical cngineers anda 
Radéwicki, K., Mechanical tngineer, Lotsent 

TITLE: Production of Metallic Manganese from Waste rroducts 


(Wytwarzanie manganu metalicznego z surowcow odpadowych) 


PERIODICAL: Hutnik, 1958, Vol £5, Nr 11-12, pp 471-477 (Poland) 


ABSTRACT: The shortage of manganese in the world market has been 
increasing for years. Imports of manganese. into Poland 
are inadequate. This raises the question of the ex- 
traction of manganese from manganic muds, which have 
been a waste product of the pharmaceutical incaustry. 
Basically, there:exist three methods for the production 
of metallic manganese: 1) electrothermic, 2) alumino- 
thermic, and 3) electrolytic. The electrothermic 
method is setdom used. The aluminothermic method con- 
sists in the exothermic reduction of manganic oxides 
with granulated aluminum. Aluminothermic reactions 

Card 1/3 are: 3Mn0s + 4Al = 3Mn + <Alg0z 
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3Mnz04 - SAl = 9 Mn - 4 Algog 
&(1) = 1147.4 cal/g; Q(e2) = 665.1 cal/g, The electro- 


lytic method employs the electrolysis of MnS0Oq4 in the 
presence of ammonium salts. The Institute of Iron 
Metallurgy, Gliwice, and the Academy of Mining and 
Metallurgy carried out research and experiments regard- 
ing the enrichment, cleaning and preparation of man- 
ganic mud for metallothermic use. While the metallo- 
thermic extraction of manganese from pretreated mangan- 
ic muds did not give a good yield, the results of the 
metallothermic melting of raw, dried manganic mud were 
quite satisfactory. A manganese of higher purity was 
obtained than the standard electrotnermic manganese. 
Although 0.274 kg of granulated aluminum is needed to 
reduce 1 kg of manganic mud with 42% Mn content, the 
extracted manganese is cheaper than the imported one. 
It has been calculated that the Cracow Pharmaceutical 
Works will yield in the years to come about 1,<00 tons 
Card 2/3 of manganic mud, from which 240 tons of metallic manga- 
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nese can be extracted. There are 8 tables, 4 graphs 


and 6 references, 1 of which is Polish, 1 German and 
1 Soviet. 


ASSOCIATION: Instytut metalurgii Zelaza - Gliwice (Institute of 
Iron Metallurgy, Gliwice) 
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AUTHOR: Radéwicki, K. 


TITLE: Increase in Steel Production by Heating of Deadhead 
(Zwiekszenie uzysku stali przez nagrzewanie nadlewu 
wlewka 


PERIODICAL: Hutnik, 1958, Vol €5, Nr 11-le, pp 511-51e (Poland) 


ABSTRACT: Heating deadheads by means of an electric are or a gas 
burner takes too much time and is often impracticable. 
The simple and cheap method of Khvorinov, used instead 
at the Soviet "Serp i Molot" works, consists in strew- 
ing an exothermic compound on the surface of the ingot 
and blowing oxygen on it. AS a result, the exothermic 
compound burns on the surface of the deadhead and pro- 
vides thereby a considerable amount of heat. The fol- 
lowing compounds are used: (1) pulverized 75 per cent 
ferrosilicon 70%, soda saltpeter £0%, chamotte flour 
10%; or (2) 75 per cent ferrosilicon 70%, soda salt- 
peter £02, siliceous limestone 10%. The grain of the 
Card 1/£ ground ferrosilicon, which is used in the proportion 
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of 1.0 to 1.2 kg per ton of steel, must not exceed & m. 

The pressure of the oxygen must not be higher than 4 or - 
5 at; it is blown 2 to 4 minutes. The method of Khvor- 
inov has been used at the "Serp i Molot" works on over 
£00,000 tons of steel already. The article is based on 

a report of N.P.Zhetvin, V.P.Tunkov and A.D.dZaytseva in 
"Stal'", 1957, Nr 7. 
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AUTHOR: Kulinski, Z., Paczuta, B., Mechanical Engineers and 
Radéwicki, K., Mechanical Engineer, Lotsent 

TITLE: Production of Metallic Manganese from Waste Products 


(Wytwarzanie manganu metalicznego Zz surowcOw odpadowy ch) 
PERIODICAL: Hutnik, 1958, Vol £5, Nr 11-12, pp 471-477 (Poland) 


ABSTRACT: The shortage of manganese in the world market has been 
increasing for years. Imports of manganese. into Poland 

are inadequate. This raises ‘the question of the ex- 
traction of manganese from manganic muds, which have 
been a waste product of the pharmaceutical inaustry. 
Basically, there-exist three methods for the production 
of metallic manganese: 1) electrothermic, ©) alumino- 
thermic, and 3) electrolytic. The electrothermic 
method is setdom used. The aluminothermic method con- 
sists in the exothermic reduction of manganic oxides 
with granulated aluminum. Aluminothermic reactions 

Card 1/3 are: 3Mn0p + 4Al = SMn + ©AlzZ03 
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3Mn304 - BAl = 9 Mn - 4 Algo3. 
es 1147.4 cal/g; Q(z) = 665-1 cal/g. The electro- 


lytic method employs the electrolysis of MnSOq4 in the 
presence of ammonium salts. The Institute of lron 
Metallurgy, Gliwice, and the Academy of Mining and 
Metallurgy carried out research and experiments regard- 
ing the enrichment, cleaning and preparation of man- 
ganic mud for metallothermic use. While the metallo- 
thermic extraction of manganese from pretreated. mangan—- 
ie muds did not give a good yield, the results of the 
metallothermic melting of raw, dried manganic mud were 
quite satisfactory. A manganese of higher purity was 
obtained than tne standard electrothermic manganese. 
Although 0.274 kg of granulated aluminum is needed to 
reduce 1 kg of manganic mud with 42% Mn content, the 
extracted manganese is cheaper than the imported one. 
It has been calculated that the Cracow Pharmaceutical 
Works will yield in the years to come about 1,200 tons 
Card 2/3 of manganic mud, from which £40 tons of metallic manga- 
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nese can be extracted. 
and 3 references, l of which is Polish, 1 German and 


1 Soviet. 
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AUTHOR: Radéwicki, K. 4 
TITLE: Improvement of Steel by Degassing It in a Vacuum and Z 


Pouring It in Protective Atmosphere (Polepszenie jako$et 
stali przed odgazowywanie W prézni oraz odlewanie w 
atmosferze ochronneJ 


PERIODICAL: Hutnik, 1958, Vol 25, Nr 11-12, pp 505-509 (Poland). 


ABSTRACT: The article is hased on @ report by L.M.Novik in the 
collection of reports "Primeneniye vakuuma v stale- 
plavilnykh protsessakh", Moscow 1957: Thermodynamic 

calculations and experience show carbon to be,. under 
atmospheric pressure, @ weaker deoxidizer of liquid 
metal than silicon and aluminum. But earbon has the 
advantage of yielding gas products separating complete- 
ly from the metal, and its deoxidizing capacity can be 
inereased 10 times by lowering the outside pressure to 
0.1 at, 760 times by lowering it to 1 mm Hg. Deoxidi- 
zing steel by carbon in a vacuum can reduce its carbon 
Card 1/3 content to 0.02%, or even to 0.01%. At the same time, 
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poth hydrogen and nitrogen are separated from steel 

pecause their dissolubility in steel is directly pro- 

portionate to the square root of the partial pressure 

tal. As a rule, the degas- 

chamber lasts 10 to 20 min- 
pe operated easily and quick- 
to describe various degassing 
e in the Soviet After 

degassing in @ 

times Less oxygé 

about aS much oxygen as’ 

(0.0044 to 0,0053%.0). The nitrogen ¢ 

degassed un ts to 30- 

with the nitrogen 


ingots 
of killed stee . geneity. . 
‘converted (Bessemer) 
temperatures pelow 
a vacuum, it retains 4 hig 
Card 2/5 C, Experiments have shown th 
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in a vacuum can reduce within 5 to 7 minutes its ini- 
tial 0.10 to 0.15% carbon content to 0.02%- Similar 
results are obtained by degassing in a vacuum electric 
alloy steels. Used on chrome-nickel steel, this pro- 
cess reduces drastically the number of fine cracks in 
it and eliminates its tendency to scaling. To prevent 
a secondary oxidation, the degassed metal should be 
poured in a protective atmosphere, without direct 
contact with ambient air. This is especially import- 
ant in case of high-grade alloy steels. There are 8 
diagrams, 1 graph and 1 photograph. J 
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Radéwicki, K,. 


Increase in Steel Production by Heating of Deadhead 
(Zwiekszenie uzysku stali przez nagrzewanie nadlewu 
wlewka) 


Hutnik, 1958, Vol €5, Nr 11-1£, pp 511-51£ (Poland) 


Heating deadheads by means of an electric arc or a gas 
burner takes too much time and is often impracticable. 
The simple and cheap method of Khvorinov, used instead 
at the Soviet "Serp i Molot" works, consists in strew- 
ing an exothermic compound on the surface of the ingot 
and blowing oxygen on it. AS a result, the exothermic 
compound burns on the surface of the deadhead and pro- 
vides thereby a considerable amount of heat. The fol- 
lowing compounds are used: (1) pulverized 75 per cent 
ferrosilicon 70%, soda saltpeter £0%, chamotte flour 
10%; or (2) 75 per cent ferrosilicon 70%, soda salt- 
peter 20%, siliceous limestone 10%. The grain of the 
ground ferrosilicon, which is used in the proportion 
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of 1.0 to 1.2 kg per ton of Steel, must not exceed — mn. 
The pressure of the oxygen must not be higher than 4 or 
5S at; it is blown 2 to 3 minutes. The method of Khvor- 
inov has been used at the "Serp i Molot" works on over 
«00,000 tons of steel already. The article is based on 
a report of N.P.Zhetvin, V.P.Tunkov and A.D.Zaytseva in 
"Stal', 1957, Nr 7. 
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Radzwicki, x 
Tne Development of Yacuum Metallurgy and Casting in 
a Sheltered Atmosphere 


Hutnik, 1959, Nr 4, pp 165-167 Poland) 


All metals in the liquid state tend to dissolve 

gases in varying degrees. This depends on sucn factors 
as the properties of the respective metals and gases, 
the pressures and tempreravures involved and the length 
of time during which metals and gases are in con- 
tact. It may generally be said that the hotter the 
metals, the more gas it will absorb. This of course 
has a detrimental influence on its vroperties as & 
metals in the solid state. %ases piven off during 
cooling also effects the metals structure, causing 
blisters, pores, cavities etc, The need to do away 
with these flaws is all the greater in view of the 
ever-rising demand for high-quality metals. Vacuum 
processes have been developed in recent years sae 
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all in the USA, Table 1 shows expansion in this field 
from 1957 to 1988. The table gives capacity figures 
for the three main vacuum processes: degasifying in 
vacuum chambers, melting and casting in a vacuum, u- 
sing respectively induction and are furnaces, Table 

2 shows the degree of degasification achieved by these 
three methods for soft steel and stainless steel re- 
spectiveiy. The cheapest of the three methods is the 
use of a vacuum chamber for Pag Wars bal, Ryen then 
costs are increased by about 8-9 dollers per ton. The 
induction furnaces system is the less economic, since 
the apparatus is expensive and its capacity is rela- 
tively small. One economic method is to cast in a 
sheltered atmosphere, in this cese nitrogen whigh is 
fairly cheap and readily available. About 0.4 m° of 
this gas are required per ton. Though nitrogen casting 
is certainly no replacement for the vacuum processes, 
it at least eliminates surface flaws. There are 2 
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The Development of Vacuum Metallurgy and Casting in a Sheltered 
Atmosphere 


tables and 7 references 2 of which are Soviet, 3 
English, 1 German and 1 Polish 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001344010007-1" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001344010007-1 


Sed ke Rar Sarre rah Sa we babrittis et siete iat Aaa e NETL NET th PE A RES SRT AE Se __ REST BS 


meyer od “tan 
BADZWICKL, fez Ate 


ae 
vig eteel) im vaevrm upon tvs 


gasification of 1% 


Thid. 349-351 


infiuence cf ds 
hydrogan content. 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001344010007-1" 


"APPROVED FOR RELEASE: pa) ta20eF CIA-RDP86- 00513R001344010007- 


a oe : Sac er ea ere : 


6 OS SET EE RIEN KORE SAA ERR ree ee i ABT 
a ar 


RADZWICKI, Kazimierz, doce 
open—nesrin furnaces. Wiest 


Present state of using oxygen in 
hut 19 no.lOsz62-2B5 = G 163 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001344010007-1" 


"APPROVED FOR RELEASE: as Ate CIA-RDP86- 00513R001344010007- 1 


ter 73 GT EASE SSI tet nena Pateis SB ree: pe INE I> SERA axe 
t 


5, PASTE TRE SS BEST SEERR SANTUREREUN * arhedar 9 Betas ee EG oh 


74 9 2 
e in r nik P 29 no 11:4392-432 
Me Pus rigs me tal 3 i elec tron gtrean.. Hutnix : 2y 7) 
2 


N 162, 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001344010007-1" 


18(3,5,7) 
AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/4 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001344010007-1 


SAPS SSTUSTEN 4 VEABRS REE Stk SEES 
is Se aE oo Scat 


aoe aed Ba ee a SR eee eee ee Rae a SUN Fd eS ER 
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Radzwicki, Kazimierz, Docent, Master of Engineering 


The Influence of Vacuum Casting on the Structure and 
Forgeability of High Nickel Steel Ingots 


Hutnik, 1959, Nr 7-8, pp 262-267 (POL) 


High nickel steels are not well suited to modification 
processes. It may be said in general that the higher 
the nickel content, the worse the surface of billets 
after thermal modification or treatment, especially 
after rolling. There are severai reasons for this. 

If high nickel steel ccntains sulphur to any signifi- 
cant degree, the nickel and sulphur tend to form a 
eutectic mixture with a low melting point which may 

in turn lead to brittleness at high temperatures. 
Fracturing or brittleness of high nickel steel ingots 
may be prevented by very careful heating before thermal 
treatment. A more harmful compcnent of high nickel 
steel is hydrogen. Nickel even in the solid state 
tends to dissolve hydrogen rather easily. This often 
leads to internal blisters and cracks in ingots. The 
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The Influence of Vacuum Casting on the Structure and Forgeability 
or High Nickel Steel Ingots 


greatest care should therefore be taken in producing 
high nickel steel to take all measures designed to 
keep hydregen content to a minimum. Another reason 
for fiaws in high nickel steel ingots may be simply 
penetration of oxygen and sulphur from the air during 
casting, As a result of these considerations, the 
Ferrous Metallurgy Institute at Gliwice decided to 
experiment with vacuum tasting of high nickel steel 
ingots. This was done using a basic arc furnace with 
a capacity of 250 kg, ingc% moulds cf 125 kg capacity 
and with an alloy containing abcut 0.08% carbon and 
about 36% nickel. Test forging was then carried out 
at exactly the same time and in exactly the same way 
as with steel ingots of the same composition cast 
under atmospheric pressure. The chemical composition 
of test ingots is given in table 1, Figures 1, 3, 
and 5 show the structure of ingots cast under atmo~ 
spheric pressure, and figures 2 and 4, the cress sec- 
Card 2/4 tions of vacuum cast ingots. Table 2 gives the per- 
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centage forging yield from the first series of tests. 
Tables 3 and 4 give the same information as tables 1 
and 2, but for the second series of tests. The author 
reaches the following conclusions from these experi- 
ments: it was found that vacuum casting completely 
eliminates the problem of swelling of ingots, even 
when their composition was least favorable, i.e. low 
carbon, manganese and silicon content. It was further 
found that vacuum casting radically reduces the ex- 
tent of the zone of transcrystallization, thus im- 
proving the ingot‘s qualities. This is important, 
since extensive transcrystallization is one of the 
main reasons for poor forgeability of high nickel 
steel ingots. The tests confirmed that ingots with 
increased sulphur content, though not ideally suited 
for forging, can be successfully treated in this way 
if forging is carried out with care. Vacuum casting 
also tends to decrease the amount of cracks and blis- 
Card 3,//4 ters apparent in ingots cas‘ under atmospheric pressure 
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and then forged in the normal manner. The author stres- 
ses in conclusion, that the experiments carried out 

as described above did not yield enough statistical 
data to arrive at any irrevocaole conclusions. The 
conclusions drawn seem to indicate in a general men- 
ner, however, that vacuum casting does improve the 
forgeability of high nickel steel ingots. There are 

4 tables, 5 photographs, and 6 references, 3 of which 
are German, 2 Polish, and 1 Czec 


Instytut metalurgii zelaza, Gliwice (Institute of 


Ferrous Metallurgy, Gliwice) 
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Vroduction of more Year-Resistant and Dur.ble Rails 


To prevent this, tyo methods nave been evolved abroad, 
namely isothermic anneuling for 3 hours at 600°C in 
special furnaces immediately after rolling; and conti- 
nuous slow cooling in air to 40c°C ang tnen in insuls- 
ted and controlled surrounding, to 150°G over @ pe~ 
riod of several hours. In order to improve rail qua- 
lity, it has become a rule in the USSR to cast rail 
ingots exclusively in funnel-snaped, hot-ton moulds. 
This solution, too, is impractical in Polish conditions 
in view of tne physical state oz most steel mills, 
lacking as they do sufficient space for the cons truc- 
tion of improved rolling facilities and cocling pits. 
Tie author considers that an carnest attempt snould be 
made to study the method of degassing liquid rail 
steel in vacuum ‘chambers in view of its future large- 
scale application. Experiments with this method have 
given good results and the Soviet seientist Sanerin, 


a Soe has noted twofold decreases in H content, up to eight~ 
card 2/3 fold decreases in 0 content and up tc 20 decreases i 
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N content. This mcthod of degusuing has also led to 
improvements in the mechanical properties of steel. 
sxperiments were earcied out with a 16-ton ladle in 

= yacuum chamber, degassing tiie being 12-14 minutes 
and pressure 70-100 mn Hg. In the author's opin.on, 27 
iustallation of this lind would cost 0.5-1 million 
sloty and this would certainly be cheaper than the 
construction of cooling oits., There are 3 references, 
> of whichare Soviet and 1 Snglish. 


ASSOCIATION: Instytut Metalurcii Zelaza (Institute of Iron Metallur 
cy, Uliwice). 
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AU LHOR : RadZwicki, Kazimierz, Docent, -iister of Enginecring 


TITLE: Production of more Wear-Resistant and Durable Rails 
PERIODICAL: Hutnik, 1959, Nr 12, po 496-498 (Poland ) 


ABSTRACT: Steel rails produced in Poland today, containing up to 
0.6% G and up to 0.9% iin, are obsolete in view of 
higher load requirements and transportation running 
speeds. Research in the USA and the Soviet Union has 
indicated that it is advantageous to raise C content 
to 0,6-0.3% when Mn content is in the 0.6-1.0% range. 
fests have shown that wearability can be reduced 
threefold by increasing the content of the E factor 
(4 G + 0.25% Mn) from 0.73 to 0.99. Another way to in- 
crease durability is to adopt the heavier, Soviet— 
style profiles. Twofold to fourfold lifespan increases 
have been achieved in this way and this would justify 
the 30-50% weight increzse involved. But both these sc 
lutions present difficulties since in both cases the 

Card 1/5 tendency to steel flaking is significantly sncrease ds 
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To prevent this, two methods have been evolved abroad, 
namely isothermic annealing for 3 hours at 600°C in 
special furnaces immediately after rolling; and conti- 
nuous slow cooling in air to 400°C ang then in insula- 
ted and controlled surrounding to 150°C over a pe- 
riod of several hours. In order to improve rail qua- 
lity, it has become a rule in the USSR to cast rail 
ingots exclusively in funnel-shaped, hot-top moulds. 
This solution, too, is impractical in Polish conditions 
in view of the physical state of most steel mills, 
lacking as they do sufficient space for the construc- 
tion of improved rolling facilities and cocling pits. 
The author considers that an earnest attempt should be 
made to study the method of degassing liquid rail 
steel in vacuum chambers in view of its future large- 
seale application. Experiments with this method have 
given good results and the Soviet scientist Samarin 
has noted twofold decreases in H content, up to eight- 
fold decreases in O content and up to 20% decreases if 
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N content. This method of degassing has also led to 
improvements in the mechanical properties of steel. 
Experiments were carried out with a 16-ton ladle in 

a vacuum chamber, degassing time being 12-14 minutes 
and pressure 70-100 mm Hg. In the author's opinion, an 
installation of this kind would cost 0.5-1 million 
zloty and this would certainly be cheaper than the 
construction of cooling pits. There are 3 references, 
2 of whichare Soviet and 1 English. 


Instytut Metalurgii Zelaza (Institute of Iron Metallur 
gy, Gliwice). 
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POL/39-59-11-3/16 
Radzwicki, Kazimierz, vocent, Master of #ngineering 


Refractory Materials in View of Technical Frogress in 
Steel Metallurgy 


Hutnik, 1959, Nr 11, pp 441-443 (POL) 


The author describes the progress in steel making 
techniques after Wi) II, when it was found out that 
high grade steel can be produced in Bessemer conver- 
ters when oxygen is used in the process. Oxygen re- 
duces the phophorus content in steel. A finishing 
oxygen and water vapor blast in converters keeps the 
nitrogen content within 0.002-0.004% which is consi- 
derably less than the nitrogen content in open hearth 
steel (0.004-0.007%). The author further states that 
the use of oxygen in open hearth and electric are fur- 
naces also improves the quality of steel and produc- 
tion efficiency. However, the use of oxygen in the 
steel making process causes a considerable rise in 
temperature which in turn calls for better refracto- 
ry materials. turther, the problem of finding pro- 
per refractory materials for open hearth furnaces 
(silicate vricks, basic chrome-magnesite materials a 
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of improved quality), electric furnaces (improved 
silicate materials and special lining materials, pre- 
fabricated lining for repair) and for casting ladles 
is presented. Oxygen converters will be built in 
two Polish steel plants in near future, and a 5-ton 
experimental converter will most probably be in ope~ 
ration in 1960. An experimental 10-ton turbo open 
hearth converter (with a side blast of pressurized 
air) is in operation at the “Bobrek" Steel Plant. 
The Instytut materialow ogniotrwalych (Institute of 
Refractory Materials) has to design durable blast 
nozzles for turbo open hearth converters. It is sug- 
gested that production of mono~block nozzle units 
should be started instead of sub-assembled nozzles. 
A four-line continous steel casting installation is 
scheduled to be operative in Poland in 1961 and pro- 
duce blooms for tube production. An experimental con- 
tinous casting installation for high grade steel will 
probably be in operation in 1960. Proper lining for 
Card 2/3 the casting ladles will have to be developed by ene 
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Refractory Materials in view of technical Progress in steel He- 
tallurgy 


instytut metalurgii zelaza (Institute of lron Metal- 
lurgy) in cooperation with the Institute of iefrac- 
tory iaterials. At the close, the author points out 
that degasing liquid steel in a vacuum also requires 
proper refractory materials which must have good 
thermal isolation qualities along with low porosity. 
Conjunction of these two qualities constitutes a pro- 
blem. 


ASSOCIATION: Instytut metalurgii zelaza (Institute of Iron Metal- 
lurgy) Gliwice. 
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GIMO (Contr. Chibf Inst. Matallurg. Found. ), 1951, 
277; abstr. in Chem. Abstr., 1953, vol. 47, 7391). 
The application 9f diffusion deoxidation with coke in 
furnaces lead the authors to the 

ons: (1) This method is more efficient 
ntation method; (2) coke addition does 
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carbon, (3) steel| output is greater and cost of cleaning 
of semi-finished product is lower; (4) duration of the 
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PERIODICAL: WiadomoSci Hutnicze, 1960, No. il, pp, 342 - 345 


“nanical properties calls for effective methods, whicn will reduce €as and impurities 
content of steel, During the last few years the vacuum degassing method has been 
widely used, There are three basic vacuum degassing methods in use today. i. e. 1) 
degassing in the casting ladle, in tnree versions: a) ry the fraction-method: b) ky 
she circulation method and c) by the vacuum-champer method; 2) degassing during tne 
pouring of steel from the ladle at workroom temcerature to another ladle Placed ir 

41 Vacuum and 3) degassing during “he pouring of steel from the ladle at workroom 
“smperavuré into the mold placed in a vacuum. Tne degassing py she fraction-methcd 
LS presented in Figure 1, Tnis method reduces the oxygen conten: tv 50 - 60%, the 
nydrogen content by 40% and the nitrogen content by 15 - 20%, Tre main advantage 

of this method is that the metal can re degassed pefore tne deoxidizing process 

ard the deoxidizing process is applied in the final degassing prase, ‘Tnis makes 
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Method 


af degassing in metal. Tha method of degassing steel during tne pouring from tne 
ladle at workroom temperature into a ladle placed in a vacuum is shown in Figure 5 
and is based on stream degassing. The oxygen content is reduced »y this process {tv 
80%, the hydrogen content by 50 - 60% and the nitrogen content by about 30%, The 
disadvantages of this method are 1) loss of heat during the transfer of steel from 
one ladle to the other and 2) danger of regassing of steel during the casting into 
molds. The author maintains, however, that this method is suitable for +ranaformer 
steels since the silicon iron added to the steel in vacuum compensates for the heat 
losses in the second ladle. The method of degassing steel during tne casting into 
molds placed in vacuum is shown in Figures 6 and 7. This method is suitable for 
steels which have already been subjected to all other necessary processes. The 
hydrogen content of tnis steel makes it suitable for heavy forgings which otherw 
snow a tendency to flaking. Tne tendency is mot fully eliminated by shis proces 
since, according to the experience of American steel plants, only 4 decrease 1 
nydrogen contentup to 1.5 em3/100 g allows a snorter neat treatment of forgzing:. 
Therefore, if tre nydrogen content can pe decreased to a minimum of 80% in rei 
ro tne original content before degassing, 2 
must mot be higher than 7 cm? per 100 «. 
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AUTHOR: Radéwicki, Kazimierz, Docent, Master of Engineering 


TITLE: Acceleration of metallurgical reactions in steel bath by injection 
of pulverized substances or mixing with slag 


PERIODICAL: WiadomoSci hutnicze, no. 2, 1962, 40-42 


TEXT: The article is a brief, selective review of novel principles in steel re- 

fining, all of which effect an increase in the contact area between molten steel 

and slag or other reagents. Some of the methods are frequent vigorous stirring, 

simultaneous tapping of steel and slag, or discharge of steel into ladles already 

charged with liquid synthetic slag. Another recently developed method employs a 

jet of inert or active gas to force into the metal bath pulverized substances such 

as chalk, slag or carbon. The different reactions that take place depend on the 

type of powder used and are characterized as follows: 1) The powder does not melt 

or dissolve in the metal bath; the reaction product is of solid stuff. The method 

is applied for desulfurization by means of finely pulverized chalk. sometimes with 

an addition of reducing metals like aluminum or magnesium. 2) An active substance 

like pulverized slag, usually injected in slight excess, melts in the metal JS 
La 
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bath and the reaction products dissolve in droplets of molten slag. 3) Injection 
of pulverized reducing substances of alloying or carburizing materials into the 
metal bath by means of an inert gas blast. The technique is far more effective 
than conventional procedures. 4) Both the pulverized substance and carrier gas 
can participate in the reaction; the product is in a liquid state. The reaction 
activity can be controlled by gas-powder ratio. A good example can be observed in 
refining pig iron by injection of pulverized chalk or ore in an oxygen blast: 
oxidized silicon and phosphorus form stable compounds with chalk, In addition, 


undesired impurities like C, Si, Mn, and P are bonded by excess oxygen. Pulverized 
carbon makes for a fast carburization of steel. The Soviet scientist Z. M. 
Kudryavtsev {Ref. 5: Stal, vol. 21, no. 5, 1961. 464-467 , tells how to calculate 


and design a nozzle for injection of pulverized substances 1ato the metal bath. 
There are 2 Soviet-blec and 3 non-Soviet-bloc references. 
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AUTHOR: RadZzwicki, Kazimierz, Docent 
TITLE: “ AGtBiiptS-of electro-slag steel melting on a laboratory 
scale 


PERIODICAL: Hutnik, no. 5, 1961, 192-196 


TEXT: The article describes experimental steel scrap melting at the 
laboratory of the Instytut Metalurgii Zelaza (Institute of Iron Metal- 
lurgy) in Gliwice. The purpose of this work was to examine melting 
conditions while using different kinds of start-up and reducing 

slags. The method of electro-slag melting was originally worked out 

at the Institut Blektrosvarki im. Ye. 0. Patona (Institute of BHlec- | 
tric Welding im. Ye. O. Paton) in Kiev. The method is used on an 
industrial scale at the Dneprospetsstal metallurgical plant in a one- ~ 
phase electric arc furnace with a consumable electrode made of scrap 
steel. Drops of melt are purified while passing through a layer of 
molten and highly superheated synthetic slag. During this passage 

about 50% of sonims and 50% of the sulfur content in steel are 
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removed. Steel ingots thus obtained have a fine structure and in- 
proved forging properties. Forged, rolled or cast rods, or siphon 
cores can be used as consumable electrodes in this process. It takes 
1 hour to produce a 200 kg ingot; electrode consumption is given as 
1.06-1.20 tons per ton of ingot. The method is costly (about 1,300 
rubles per ton) and is applied only for making special, very high 
grade steel. This process was repeated on a laboratory scale at the 
Tnstitute of Iron Metallurgy in order to test various sorts of syn- 
thetic slags. The installation was designed by the Institute’s staff 
and consisted of a copper crystallizer 120 m high [Abstracter’s note: 
This is an obvious misprint and should read 120 mm] and 50 mm in dia- 
meter; the consumable electrode had a diameter of 18-25 mm. The 
installation was put into operation in March 1960, Following synthe- 
tic slags were tried out: the start-up slag with good conductivity 
to set off the electric arc and a composition of 65% Ti0., 30% A150; 
and 5% CaO. Fine steél filings were added to this mixture at the 
ratio of 40%:60% by weight, eventually altered to 50%:507%. The four 
versions of reducing slag consisted of: a) 657 CaF5, 30% A150z,5 
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5% Cad; b) 70% CaF5, 30% A1,0z3 ¢) 70% A1,0,, 30% CaF; d) 80% CaF., 
20% A1,0 « The cofisumable Sléctrode was fiade of BH1L5 bearing steet 
scrap. @he experiment was performed 10 times using alternately all 
four reducing slags. ‘The best results were achieved with the slag 
under d) above which gave a uniformly smooth ingot. The composition 
of reducing slag is decisive for ingot shape and quality. The con- 
sumable electrode consisted of 1.08% C, 0.36% Mn, 0.26% Si, 0.017% P, 
0.016% S and 1.06% Cr. Average sonim contamination of the electrode 
approached the Diergarten scale standard No. 1.07.02. Ingots obtain- 


ed with reducing slag under d) above contained 0.98-0.99% C, 0.30% 
Mn, 0.24-0.25% Si, 0.018-0.01 % P, 0.011% S and 1.05% Cr. Their 
sonim contamination approached Diergarten scale standard No. 1.07.01. 
Results of these experiments call for confirmation on an industrial 
scale. Master Engineer H. Zakowa and Master Engineer J. Rytych, 
both of the IMZ., are mentioned for their cooperation in this study. 
There are 4 photos and 3 Soviet references. 


ASSOCT ATION: IMZ (Institute of Iron Metallurgy), Gliwice. 
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inferior quality because of P, S, N and O content. By degassing Bessemer steel 

in vacuum, 77.5% of oxygen, 52.3% of hydrogen, but only 10 - 15% of nitrogen es- 

cape. The quality of steel has improved, especially its shock resistance at 

low temperatures. Antropov and Guryevich (Ref. 8) investigated the influence of 
degassing on electrical steel properties. 4 EI 72 steel tends to form much less 

of internal capillary cracks after degassing and, therefore, the amount of ie 


scrap dropped by 50%. After degassing it contained 30 - 50% less hydrogen and 

20 - 30% less oxygen. Degassing of steel during the crystallization period in 

the mold deteriorates its structure and contributes to shrinkage cavities for- _ 
mation. K. Radfwicki (Ref. 21) presented the results of investigations carried 
out at the Instytut Metalurgit Zelaza (Iron Metallurgy Institute) in Gliwice, on 
forging properties of steel with high nickel content. Ingots from degassed 

steel showed better forging properties and less transcrystallization. These ex- 
periments will be repeated on industrial scale. Pryanishnikov (Ref. 23) dis- 

cusses the trial smelting of transformer steel in vacuum-induction furnace of 

150 kg capacity. It was found that transformer-steel quality is better if the 
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charge melts in atmospheric conditions and only working and deoxidation of same 
takes place in vacuum. Pouring of this steel should be carried out rather in a 
protective atmosphere and not in a vacuum; on the other hand, addition of FeSi 
should be done in vacuum and after addition the melt should be kept under vacu- 
umn for about 10 min. Pressure forming and magnetic properties of steel prepared 
in vacuum were better than in conventional steel. Shabanov (Ref. 24) explains 
some problems connected with steel smelting in arc ovens with a melting elec- 
trode, and he produces a formula for the calculation of the ratio between elec- 
trode and crystallizer diameters. He also found that a) current density should 
be adjusted with reference to the electrode diameter, b) metal losses diminish 
with increased electrode diameter, c) the content of alloy components may vary 
within a wide range, d) content of oxygen in steel molten at a pressure of 1 Tr 
or less,drops 2.5 times or more. Byelanchkov and Gryigorast. (Ref. 32) examined 
the influence of various technological factors on degassing of steel melted in 
vacuum-arc-ovens in crucibles of 2 and 7 kg capacity. Increased melting speed 
acts adversely on hydrogen and advantageously on oxygen and nitrogen escape. 
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The optimum ratio of electrode-to-crucible diameter was established to be: 
D+d-= 0.77. An article under the title "Rolling Ways for Extension of Service 
Life of Heavy Type RR Rails in USSR", written by Doctor of Engineering Danilov, 
appeared in an official organ of the USSR Ministry of Transportation "Zhelezno- 
dorozhnyy Transport" 1960, No. 3. The author States that heavy RR rails R50 and 
R65, used on heavy traffic lines, Proved not to be strong enough, especially on 
the inner ares. Rails which should withstand 5CO million tons load gross have 
shown faults already after being exposed to 50 - 60 million tons gross, marked 
in an official faults register as No. 64 ana 82, i.e., metal overflow, wear and 
small cracks of fatigue type. The author thinks that a radical way to improve 
the matter is to use a better quality steel for RR rails. For the time being, 
however, the author Suggests a series of temporary measures. 1) To increase the 
cross slope of rails on the outer bend from 1: 20 tol 10. This can be done 
by inserting between the sole-plate and the tie a wedge shaped pad. This mient 
reduce the wearing out of rail neads by 20 - 30%; 2) to relinguish 
applied 1: 40 eross slope of heavy rails R65 and R75; 3) to cleant 
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flakings, etc.; 
intain RR tracks, 
»524 mm to 1,518 mm; 


Novelties From the Field of Metallurgy. Vacu- 
um Metallurgy in World Iron Metallurgy on 

nually and remove metal flow, 
from main RR tracks; 
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xpensive way Justified to do 
it. There are 34 references: 14 English and 2 
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18(5) POL /39--59-7/8-11/24 
AUTHOR: Radzwicki, K. 

Se ee a 
TITLE: Comparison of the Technical and Ecenomic Indexes of 


Arc and Open-Hearth Furnaces 
PERIODICAL: Hutnik, 1959, Nr 7-8, PP 315-316 (POL) 


ABSTRACT: As the capacity of electric furnaces increases so the 
cost of producing steel in this manner decreases. 
Technical literature shows that in the largest elec-— 
tric furnaces (over 100 tons capacity) 520~560 kWh 
is used up per ton of common carbon steels and 560- 
580 kWh per ton of steel alloys where oxygen is used 
in the process. In small furnaces, this cost may 
reach 700 kWh/t or even more. With the rapid develop- 
ment of electric processes in steel making in recent 
years, comparative figures are now available. From 
these it is evident that open-hearth furnaces are 
cheaper to operate almost in every case, since the 
cost of their fuel is always smaller than the electric 
power and electrodes used in electric furnaces. Where 

Card 1/3 the open-hearth furnaces operate on a liquid charge 
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and the arc furnaces on a solid charge, the difference 
in costs is fourfold in favor of the open-hearth fur- 
nace, This is so despite the fact that the coeffici- 
ent of heat utilization is 2.5 times smaller for open- 
hearth furnaces than for electric furnaces. The ex~ 
planation lies mainly in the fact that electric power 
is much more expensive than the fuel oil used to fire 
open-hearth furnaces, On the other hand, it has been 
found that as the capacity of furnaces increases, this 
a@ifference tends to disappear. Also an argument in 
favor of electric furnaces is the fact that the build- 
ing cost of such a furnace is about 40% lower than 
the cost of building an open-hearth furnace. Moreover, 
the quality of ingots obtained from an arc furnace is 
usually better than from an open~hearth furnace. 
Again, open-hearth furnaces require lengthier .iainte~ 
nance, firing and banking procedures, electric furnac- 
es being more efficient from the point of view of 

Card 2/3 time-consumption. Cr: the basis of observations made 
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in the USA in recent years, the uthor reaches the 


conclusion, that given large-capacity furnaces, costs 
of steel production for both types discussed above 

are almost even and in some cases the Same, especially 
when the furnaces operate ¢xciusively on a solid 


charge. 
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TITLE: Tne Development of Vacuum '‘etallurgy and Casting in 
a Sheltered Atmosphere 


PERICDICAL: Hutnik, 1959, “r 4, pp 165-167 (Poland) 


; ABSTRACT: All metals in the liquid state tend to dissolve 
gases in varying degrees, This depends on such factors 
as the properties of the respective metals and gases, 
the pressures and tempreratures involved oar a the length Jf 
of time during which metals and gases are in con- 
tact. Tt may generally be said that the hotter the 
metals, the more gas it will avsorc. This of course 
hes a detrimental influence on its properties as a 
metals in the solid state. Sfases given off during 
cooling 2lso effects the metals structure, causing 
blisters, pores, cavities ete. Th need to do away 
with these flaws is all the grea ew of the 
ever- -rising demand for high-qua s, Vacuum 


processes have teen developed ee 
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all in the USA, Table 1 Shows expansion in chis Field 
from 1957 to 1958, The table G1ves cepacity figures 
for the three main vacuum Processes: degasifying in 
vacuum chambers, melting and c#Ssting in a vacuum, u-~ 
Sing respectively induction and are furnaces. Table 

2 shows the degree of degasification achieved by these 
three methods for soft steel and stainless steel re- 
spectively, The cheapest of the three methods is the 
use of @ vacuum chamber for degnsifying. "ven tren 
costs are increased by about #-9 dollars per ton, The 
induction furnaces system is the lesst economic, since 
the apparatus is expensive and its cepacity is rela. 
tively small. One economic method is to cast ina 
sneltered atmosphere, in this case nitrogen whigh is 
fairly cheap and readily available. Abdout 0.4 m° of 
this gas are required per ton. Though nitrogen casting 
is certainly no replacement for the vacuum procesrces, 
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tables and 7 references 2 of which are Soviet, 3 
Snglish, 1 German and 1 Folisn 
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PERIODICAL: Hutnik, 1959, Nr 7-8, pp 314-315 (POL) 


ABSTRACT: This is an important problem not only from the econo- 
mical point of view but alse because the expansion of 
Poland's steel industry requires alsc the expansion 
of foundries making ingot moulds. The author notes 
that ingot moulds in Poland are cften produced by 
foundries which have no experience in this matter and 
this, of course, has a negative influence on the steel 
to be cast therein. He calls fcr constant study of 
world technical literature in this matter and draws 
attention to the fact that since 1958 interesting ex- 
periments have been made in the USSR in producing in- 
zot moulds from blast furnace crude and from spheroidal 
graphite cast iron. Experiments carried out in France 
show that one important factor affecting the life span 
of ingot moulds is the relationship between their weight 
and the weight of the ingot. The ideal weight eae 
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ship between mould and ingc*t is, 

thor, about 1.0 to 1.1. Other experim 

out in France have shown that another important fac~ 
tor is the Si and Mn content of the mouid’s cast iron, 
the ideal proportion being about 2.46 Si to 4.25 Mn. 
Soviet engineers have reached the following conclu- 
sions in this respect: the first sign that the mould 
is wearing out is the formation of a network of super- 
ficial cracks on the internal surface; these cracks 
are mostly due to tensions caused during cooling; these 
may be eliminated by giving the moulds a higher Cr 

and Ni content but this raises the danger of length- 
wise cracks in the mould; the best materiai by far 

is spheroidal graphite cast iron; moulds may also be 
made from blast furnace crude which is readily avail- 
able on the spot and hence production costs are rela~ 
tively low; finally, the thickness of the mould's 
walls should be uniform and reinfercing ribs should 

be added, these structural changes greatly increasing 
the life span of ingot moulds. There are 10 references, 
8 of which are Soviet, 1 French and 1 English. , 
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AUTHOR; Kulinski, Z., Paczuza, 5., Mechanical cngineers anda 
Radéwicki, K., Mechanical tngineer, Lotsent 

TITLE: Production of Metallic Manganese from Waste rroducts 


(Wytwarzanie manganu metalicznego z surowcow odpadowych) 


PERIODICAL: Hutnik, 1958, Vol £5, Nr 11-12, pp 471-477 (Poland) 


ABSTRACT: The shortage of manganese in the world market has been 
increasing for years. Imports of manganese. into Poland 
are inadequate. This raises the question of the ex- 
traction of manganese from manganic muds, which have 
been a waste product of the pharmaceutical incaustry. 
Basically, there:exist three methods for the production 
of metallic manganese: 1) electrothermic, 2) alumino- 
thermic, and 3) electrolytic. The electrothermic 
method is setdom used. The aluminothermic method con- 
sists in the exothermic reduction of manganic oxides 
with granulated aluminum. Aluminothermic reactions 

Card 1/3 are: 3Mn0s + 4Al = 3Mn + <Alg0z 


roel | mrss! Beacon 
FPSZZES 1 PEERY ce SEM STS ea 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001344010007-1" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001344010007-1 


GGL RURIEGN FAGER er aes es: 


saa a 2 ha SU RS a eel BEY RT SEER BEES AR S28, FC 1 RY eer eee 


POL/S3-£5-11-8/£6 
Production of Metallic Manganese from Waste Products 


3Mnz04 - SAl = 9 Mn - 4 Algog 
&(1) = 1147.4 cal/g; Q(e2) = 665.1 cal/g, The electro- 


lytic method employs the electrolysis of MnS0Oq4 in the 
presence of ammonium salts. The Institute of Iron 
Metallurgy, Gliwice, and the Academy of Mining and 
Metallurgy carried out research and experiments regard- 
ing the enrichment, cleaning and preparation of man- 
ganic mud for metallothermic use. While the metallo- 
thermic extraction of manganese from pretreated mangan- 
ic muds did not give a good yield, the results of the 
metallothermic melting of raw, dried manganic mud were 
quite satisfactory. A manganese of higher purity was 
obtained than the standard electrotnermic manganese. 
Although 0.274 kg of granulated aluminum is needed to 
reduce 1 kg of manganic mud with 42% Mn content, the 
extracted manganese is cheaper than the imported one. 
It has been calculated that the Cracow Pharmaceutical 
Works will yield in the years to come about 1,<00 tons 
Card 2/3 of manganic mud, from which 240 tons of metallic manga- 
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nese can be extracted. There are 8 tables, 4 graphs 


and 6 references, 1 of which is Polish, 1 German and 
1 Soviet. 


ASSOCIATION: Instytut metalurgii Zelaza - Gliwice (Institute of 
Iron Metallurgy, Gliwice) 
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AUTHOR: Radéwicki, K. 


TITLE: Increase in Steel Production by Heating of Deadhead 
(Zwiekszenie uzysku stali przez nagrzewanie nadlewu 
wlewka 


PERIODICAL: Hutnik, 1958, Vol €5, Nr 11-le, pp 511-51e (Poland) 


ABSTRACT: Heating deadheads by means of an electric are or a gas 
burner takes too much time and is often impracticable. 
The simple and cheap method of Khvorinov, used instead 
at the Soviet "Serp i Molot" works, consists in strew- 
ing an exothermic compound on the surface of the ingot 
and blowing oxygen on it. AS a result, the exothermic 
compound burns on the surface of the deadhead and pro- 
vides thereby a considerable amount of heat. The fol- 
lowing compounds are used: (1) pulverized 75 per cent 
ferrosilicon 70%, soda saltpeter £0%, chamotte flour 
10%; or (2) 75 per cent ferrosilicon 70%, soda salt- 
peter £02, siliceous limestone 10%. The grain of the 
Card 1/£ ground ferrosilicon, which is used in the proportion 
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of 1.0 to 1.2 kg per ton of steel, must not exceed & m. 

The pressure of the oxygen must not be higher than 4 or - 
5 at; it is blown 2 to 4 minutes. The method of Khvor- 
inov has been used at the "Serp i Molot" works on over 
£00,000 tons of steel already. The article is based on 

a report of N.P.Zhetvin, V.P.Tunkov and A.D.dZaytseva in 
"Stal'", 1957, Nr 7. 
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AUTHOR: Kulinski, Z., Paczuta, B., Mechanical Engineers and 
Radéwicki, K., Mechanical Engineer, Lotsent 

TITLE: Production of Metallic Manganese from Waste Products 


(Wytwarzanie manganu metalicznego Zz surowcOw odpadowy ch) 
PERIODICAL: Hutnik, 1958, Vol £5, Nr 11-12, pp 471-477 (Poland) 


ABSTRACT: The shortage of manganese in the world market has been 
increasing for years. Imports of manganese. into Poland 

are inadequate. This raises ‘the question of the ex- 
traction of manganese from manganic muds, which have 
been a waste product of the pharmaceutical inaustry. 
Basically, there-exist three methods for the production 
of metallic manganese: 1) electrothermic, ©) alumino- 
thermic, and 3) electrolytic. The electrothermic 
method is setdom used. The aluminothermic method con- 
sists in the exothermic reduction of manganic oxides 
with granulated aluminum. Aluminothermic reactions 

Card 1/3 are: 3Mn0p + 4Al = SMn + ©AlzZ03 
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3Mn304 - BAl = 9 Mn - 4 Algo3. 
es 1147.4 cal/g; Q(z) = 665-1 cal/g. The electro- 


lytic method employs the electrolysis of MnSOq4 in the 
presence of ammonium salts. The Institute of lron 
Metallurgy, Gliwice, and the Academy of Mining and 
Metallurgy carried out research and experiments regard- 
ing the enrichment, cleaning and preparation of man- 
ganic mud for metallothermic use. While the metallo- 
thermic extraction of manganese from pretreated. mangan—- 
ie muds did not give a good yield, the results of the 
metallothermic melting of raw, dried manganic mud were 
quite satisfactory. A manganese of higher purity was 
obtained than tne standard electrothermic manganese. 
Although 0.274 kg of granulated aluminum is needed to 
reduce 1 kg of manganic mud with 42% Mn content, the 
extracted manganese is cheaper than the imported one. 
It has been calculated that the Cracow Pharmaceutical 
Works will yield in the years to come about 1,200 tons 
Card 2/3 of manganic mud, from which £40 tons of metallic manga- 
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There are § tables, 4 graphs 


nese can be extracted. 
and 3 references, l of which is Polish, 1 German and 


1 Soviet. 
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AUTHOR: Radéwicki, K. 4 
TITLE: Improvement of Steel by Degassing It in a Vacuum and Z 


Pouring It in Protective Atmosphere (Polepszenie jako$et 
stali przed odgazowywanie W prézni oraz odlewanie w 
atmosferze ochronneJ 


PERIODICAL: Hutnik, 1958, Vol 25, Nr 11-12, pp 505-509 (Poland). 


ABSTRACT: The article is hased on @ report by L.M.Novik in the 
collection of reports "Primeneniye vakuuma v stale- 
plavilnykh protsessakh", Moscow 1957: Thermodynamic 

calculations and experience show carbon to be,. under 
atmospheric pressure, @ weaker deoxidizer of liquid 
metal than silicon and aluminum. But earbon has the 
advantage of yielding gas products separating complete- 
ly from the metal, and its deoxidizing capacity can be 
inereased 10 times by lowering the outside pressure to 
0.1 at, 760 times by lowering it to 1 mm Hg. Deoxidi- 
zing steel by carbon in a vacuum can reduce its carbon 
Card 1/3 content to 0.02%, or even to 0.01%. At the same time, 
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poth hydrogen and nitrogen are separated from steel 

pecause their dissolubility in steel is directly pro- 

portionate to the square root of the partial pressure 

tal. As a rule, the degas- 

chamber lasts 10 to 20 min- 
pe operated easily and quick- 
to describe various degassing 
e in the Soviet After 

degassing in @ 

times Less oxygé 

about aS much oxygen as’ 

(0.0044 to 0,0053%.0). The nitrogen ¢ 

degassed un ts to 30- 

with the nitrogen 


ingots 
of killed stee . geneity. . 
‘converted (Bessemer) 
temperatures pelow 
a vacuum, it retains 4 hig 
Card 2/5 C, Experiments have shown th 
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in a vacuum can reduce within 5 to 7 minutes its ini- 
tial 0.10 to 0.15% carbon content to 0.02%- Similar 
results are obtained by degassing in a vacuum electric 
alloy steels. Used on chrome-nickel steel, this pro- 
cess reduces drastically the number of fine cracks in 
it and eliminates its tendency to scaling. To prevent 
a secondary oxidation, the degassed metal should be 
poured in a protective atmosphere, without direct 
contact with ambient air. This is especially import- 
ant in case of high-grade alloy steels. There are 8 
diagrams, 1 graph and 1 photograph. J 
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Radéwicki, K,. 


Increase in Steel Production by Heating of Deadhead 
(Zwiekszenie uzysku stali przez nagrzewanie nadlewu 
wlewka) 


Hutnik, 1958, Vol €5, Nr 11-1£, pp 511-51£ (Poland) 


Heating deadheads by means of an electric arc or a gas 
burner takes too much time and is often impracticable. 
The simple and cheap method of Khvorinov, used instead 
at the Soviet "Serp i Molot" works, consists in strew- 
ing an exothermic compound on the surface of the ingot 
and blowing oxygen on it. AS a result, the exothermic 
compound burns on the surface of the deadhead and pro- 
vides thereby a considerable amount of heat. The fol- 
lowing compounds are used: (1) pulverized 75 per cent 
ferrosilicon 70%, soda saltpeter £0%, chamotte flour 
10%; or (2) 75 per cent ferrosilicon 70%, soda salt- 
peter 20%, siliceous limestone 10%. The grain of the 
ground ferrosilicon, which is used in the proportion 
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of 1.0 to 1.2 kg per ton of Steel, must not exceed — mn. 
The pressure of the oxygen must not be higher than 4 or 
5S at; it is blown 2 to 3 minutes. The method of Khvor- 
inov has been used at the "Serp i Molot" works on over 
«00,000 tons of steel already. The article is based on 
a report of N.P.Zhetvin, V.P.Tunkov and A.D.Zaytseva in 
"Stal', 1957, Nr 7. 
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Radzwicki, x 
Tne Development of Yacuum Metallurgy and Casting in 
a Sheltered Atmosphere 


Hutnik, 1959, Nr 4, pp 165-167 Poland) 


All metals in the liquid state tend to dissolve 

gases in varying degrees. This depends on sucn factors 
as the properties of the respective metals and gases, 
the pressures and tempreravures involved and the length 
of time during which metals and gases are in con- 
tact. It may generally be said that the hotter the 
metals, the more gas it will absorb. This of course 
has a detrimental influence on its vroperties as & 
metals in the solid state. %ases piven off during 
cooling also effects the metals structure, causing 
blisters, pores, cavities etc, The need to do away 
with these flaws is all the greater in view of the 
ever-rising demand for high-quality metals. Vacuum 
processes have been developed in recent years sae 
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all in the USA, Table 1 shows expansion in this field 
from 1957 to 1988. The table gives capacity figures 
for the three main vacuum processes: degasifying in 
vacuum chambers, melting and casting in a vacuum, u- 
sing respectively induction and are furnaces, Table 

2 shows the degree of degasification achieved by these 
three methods for soft steel and stainless steel re- 
spectiveiy. The cheapest of the three methods is the 
use of a vacuum chamber for Pag Wars bal, Ryen then 
costs are increased by about 8-9 dollers per ton. The 
induction furnaces system is the less economic, since 
the apparatus is expensive and its capacity is rela- 
tively small. One economic method is to cast in a 
sheltered atmosphere, in this cese nitrogen whigh is 
fairly cheap and readily available. About 0.4 m° of 
this gas are required per ton. Though nitrogen casting 
is certainly no replacement for the vacuum processes, 
it at least eliminates surface flaws. There are 2 
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The Development of Vacuum Metallurgy and Casting in a Sheltered 
Atmosphere 


tables and 7 references 2 of which are Soviet, 3 
English, 1 German and 1 Polish 
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POL/39-59~7/8-2/24 
Radzwicki, Kazimierz, Docent, Master of Engineering 


The Influence of Vacuum Casting on the Structure and 
Forgeability of High Nickel Steel Ingots 


Hutnik, 1959, Nr 7-8, pp 262-267 (POL) 


High nickel steels are not well suited to modification 
processes. It may be said in general that the higher 
the nickel content, the worse the surface of billets 
after thermal modification or treatment, especially 
after rolling. There are severai reasons for this. 

If high nickel steel ccntains sulphur to any signifi- 
cant degree, the nickel and sulphur tend to form a 
eutectic mixture with a low melting point which may 

in turn lead to brittleness at high temperatures. 
Fracturing or brittleness of high nickel steel ingots 
may be prevented by very careful heating before thermal 
treatment. A more harmful compcnent of high nickel 
steel is hydrogen. Nickel even in the solid state 
tends to dissolve hydrogen rather easily. This often 
leads to internal blisters and cracks in ingots. The 
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greatest care should therefore be taken in producing 
high nickel steel to take all measures designed to 
keep hydregen content to a minimum. Another reason 
for fiaws in high nickel steel ingots may be simply 
penetration of oxygen and sulphur from the air during 
casting, As a result of these considerations, the 
Ferrous Metallurgy Institute at Gliwice decided to 
experiment with vacuum tasting of high nickel steel 
ingots. This was done using a basic arc furnace with 
a capacity of 250 kg, ingc% moulds cf 125 kg capacity 
and with an alloy containing abcut 0.08% carbon and 
about 36% nickel. Test forging was then carried out 
at exactly the same time and in exactly the same way 
as with steel ingots of the same composition cast 
under atmospheric pressure. The chemical composition 
of test ingots is given in table 1, Figures 1, 3, 
and 5 show the structure of ingots cast under atmo~ 
spheric pressure, and figures 2 and 4, the cress sec- 
Card 2/4 tions of vacuum cast ingots. Table 2 gives the per- 
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centage forging yield from the first series of tests. 
Tables 3 and 4 give the same information as tables 1 
and 2, but for the second series of tests. The author 
reaches the following conclusions from these experi- 
ments: it was found that vacuum casting completely 
eliminates the problem of swelling of ingots, even 
when their composition was least favorable, i.e. low 
carbon, manganese and silicon content. It was further 
found that vacuum casting radically reduces the ex- 
tent of the zone of transcrystallization, thus im- 
proving the ingot‘s qualities. This is important, 
since extensive transcrystallization is one of the 
main reasons for poor forgeability of high nickel 
steel ingots. The tests confirmed that ingots with 
increased sulphur content, though not ideally suited 
for forging, can be successfully treated in this way 
if forging is carried out with care. Vacuum casting 
also tends to decrease the amount of cracks and blis- 
Card 3,//4 ters apparent in ingots cas‘ under atmospheric pressure 
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ASSOCIATION: 
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and then forged in the normal manner. The author stres- 
ses in conclusion, that the experiments carried out 

as described above did not yield enough statistical 
data to arrive at any irrevocaole conclusions. The 
conclusions drawn seem to indicate in a general men- 
ner, however, that vacuum casting does improve the 
forgeability of high nickel steel ingots. There are 

4 tables, 5 photographs, and 6 references, 3 of which 
are German, 2 Polish, and 1 Czec 


Instytut metalurgii zelaza, Gliwice (Institute of 


Ferrous Metallurgy, Gliwice) 
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Vroduction of more Year-Resistant and Dur.ble Rails 


To prevent this, tyo methods nave been evolved abroad, 
namely isothermic anneuling for 3 hours at 600°C in 
special furnaces immediately after rolling; and conti- 
nuous slow cooling in air to 40c°C ang tnen in insuls- 
ted and controlled surrounding, to 150°G over @ pe~ 
riod of several hours. In order to improve rail qua- 
lity, it has become a rule in the USSR to cast rail 
ingots exclusively in funnel-snaped, hot-ton moulds. 
This solution, too, is impractical in Polish conditions 
in view of tne physical state oz most steel mills, 
lacking as they do sufficient space for the cons truc- 
tion of improved rolling facilities and cocling pits. 
Tie author considers that an carnest attempt snould be 
made to study the method of degassing liquid rail 
steel in vacuum ‘chambers in view of its future large- 
scale application. Experiments with this method have 
given good results and the Soviet seientist Sanerin, 


a Soe has noted twofold decreases in H content, up to eight~ 
card 2/3 fold decreases in 0 content and up tc 20 decreases i 
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N content. This mcthod of degusuing has also led to 
improvements in the mechanical properties of steel. 
sxperiments were earcied out with a 16-ton ladle in 

= yacuum chamber, degassing tiie being 12-14 minutes 
and pressure 70-100 mn Hg. In the author's opin.on, 27 
iustallation of this lind would cost 0.5-1 million 
sloty and this would certainly be cheaper than the 
construction of cooling oits., There are 3 references, 
> of whichare Soviet and 1 Snglish. 


ASSOCIATION: Instytut Metalurcii Zelaza (Institute of Iron Metallur 
cy, Uliwice). 
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AU LHOR : RadZwicki, Kazimierz, Docent, -iister of Enginecring 


TITLE: Production of more Wear-Resistant and Durable Rails 
PERIODICAL: Hutnik, 1959, Nr 12, po 496-498 (Poland ) 


ABSTRACT: Steel rails produced in Poland today, containing up to 
0.6% G and up to 0.9% iin, are obsolete in view of 
higher load requirements and transportation running 
speeds. Research in the USA and the Soviet Union has 
indicated that it is advantageous to raise C content 
to 0,6-0.3% when Mn content is in the 0.6-1.0% range. 
fests have shown that wearability can be reduced 
threefold by increasing the content of the E factor 
(4 G + 0.25% Mn) from 0.73 to 0.99. Another way to in- 
crease durability is to adopt the heavier, Soviet— 
style profiles. Twofold to fourfold lifespan increases 
have been achieved in this way and this would justify 
the 30-50% weight increzse involved. But both these sc 
lutions present difficulties since in both cases the 

Card 1/5 tendency to steel flaking is significantly sncrease ds 
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Production of more Wear-Resistant and Durable Rails 


To prevent this, two methods have been evolved abroad, 
namely isothermic annealing for 3 hours at 600°C in 
special furnaces immediately after rolling; and conti- 
nuous slow cooling in air to 400°C ang then in insula- 
ted and controlled surrounding to 150°C over a pe- 
riod of several hours. In order to improve rail qua- 
lity, it has become a rule in the USSR to cast rail 
ingots exclusively in funnel-shaped, hot-top moulds. 
This solution, too, is impractical in Polish conditions 
in view of the physical state of most steel mills, 
lacking as they do sufficient space for the construc- 
tion of improved rolling facilities and cocling pits. 
The author considers that an earnest attempt should be 
made to study the method of degassing liquid rail 
steel in vacuum chambers in view of its future large- 
seale application. Experiments with this method have 
given good results and the Soviet scientist Samarin 
has noted twofold decreases in H content, up to eight- 
fold decreases in O content and up to 20% decreases if 
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Production of more Wear-Resistant and Durable Rails 


ASSOCIATION: 
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N content. This method of degassing has also led to 
improvements in the mechanical properties of steel. 
Experiments were carried out with a 16-ton ladle in 

a vacuum chamber, degassing time being 12-14 minutes 
and pressure 70-100 mm Hg. In the author's opinion, an 
installation of this kind would cost 0.5-1 million 
zloty and this would certainly be cheaper than the 
construction of cooling pits. There are 3 references, 
2 of whichare Soviet and 1 English. 


Instytut Metalurgii Zelaza (Institute of Iron Metallur 
gy, Gliwice). 
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POL/39-59-11-3/16 
Radzwicki, Kazimierz, vocent, Master of #ngineering 


Refractory Materials in View of Technical Frogress in 
Steel Metallurgy 


Hutnik, 1959, Nr 11, pp 441-443 (POL) 


The author describes the progress in steel making 
techniques after Wi) II, when it was found out that 
high grade steel can be produced in Bessemer conver- 
ters when oxygen is used in the process. Oxygen re- 
duces the phophorus content in steel. A finishing 
oxygen and water vapor blast in converters keeps the 
nitrogen content within 0.002-0.004% which is consi- 
derably less than the nitrogen content in open hearth 
steel (0.004-0.007%). The author further states that 
the use of oxygen in open hearth and electric are fur- 
naces also improves the quality of steel and produc- 
tion efficiency. However, the use of oxygen in the 
steel making process causes a considerable rise in 
temperature which in turn calls for better refracto- 
ry materials. turther, the problem of finding pro- 
per refractory materials for open hearth furnaces 
(silicate vricks, basic chrome-magnesite materials a 
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Refractory Materials in View of Technical Progress in steel Me- 
tallurgy 


of improved quality), electric furnaces (improved 
silicate materials and special lining materials, pre- 
fabricated lining for repair) and for casting ladles 
is presented. Oxygen converters will be built in 
two Polish steel plants in near future, and a 5-ton 
experimental converter will most probably be in ope~ 
ration in 1960. An experimental 10-ton turbo open 
hearth converter (with a side blast of pressurized 
air) is in operation at the “Bobrek" Steel Plant. 
The Instytut materialow ogniotrwalych (Institute of 
Refractory Materials) has to design durable blast 
nozzles for turbo open hearth converters. It is sug- 
gested that production of mono~block nozzle units 
should be started instead of sub-assembled nozzles. 
A four-line continous steel casting installation is 
scheduled to be operative in Poland in 1961 and pro- 
duce blooms for tube production. An experimental con- 
tinous casting installation for high grade steel will 
probably be in operation in 1960. Proper lining for 
Card 2/3 the casting ladles will have to be developed by ene 
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Refractory Materials in view of technical Progress in steel He- 
tallurgy 


instytut metalurgii zelaza (Institute of lron Metal- 
lurgy) in cooperation with the Institute of iefrac- 
tory iaterials. At the close, the author points out 
that degasing liquid steel in a vacuum also requires 
proper refractory materials which must have good 
thermal isolation qualities along with low porosity. 
Conjunction of these two qualities constitutes a pro- 
blem. 


ASSOCIATION: Instytut metalurgii zelaza (Institute of Iron Metal- 
lurgy) Gliwice. 
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690. DIFFUSION PEOXIDATION WITH COKE IN BASIC OPEN 
HEARTH FURNACE: | Radzwicki, K. and Kozdelaki, J. 
GIMO (Contr. Chibf Inst. Matallurg. Found. ), 1951, 
277; abstr. in Chem. Abstr., 1953, vol. 47, 7391). 
The application 9f diffusion deoxidation with coke in 
furnaces lead the authors to the 

ons: (1) This method is more efficient 
ntation method; (2) coke addition does 
oduction of additional phosphorus or 
carbon, (3) steel| output is greater and cost of cleaning 
of semi-finished product is lower; (4) duration of the 
whole process rempins unaffected; (5) the method gives 
great savings in peer and ferro-alloys. C.A. 
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The Choice of Deoxidation Method for High-Speed Steels in 


a Basic Electrio“AtO Fitnace. K. Radzwicki. (Binletyn . 
Informacyiny Instytutow Miniattra 7, t853, 4, (7), 
26-28 ; Hutnik, 1033, 20, (7)). [In Polish}. ‘Three mothods of 
Uponsiieling high-spood steol woro tested : (1) Deoxidation 
under a white slag by adding electrode corbon powder ; (2) 
deoxidation under a carbido slag ; and (3) two-stago deoxida- 
tion under a white alag first with carbon powder and then 
with powdered ferrosilicon, The structure, quantity of non- 
metallic inclusions, and cutting properties of steels produced 
by these methods wero examined. The stocl produced by all 
thres methods was of equal quality, but for economic and 


technical reasons the third method is moet suitable because ~ 
tho finishing etego is shorter and the electricity conaumption 
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Fuel Abst, 690. DIFFUSION EOXIDATION WITH COKE IN BASIC. OPEN 
Vol. 15 HEARTH FURNACE: Radawicki, K. and Kozielski, J. (Praca 


Jan. 1954 GIMO (Contr. Chik? Inst: Metallurg. Found.), 2951, 267- 
Industrial Furnaces, 2773 abstr. in Chem. Abstr. 3 1953, vol. 47, 7391). 
Kilnay eto; Combustion The application 4f diffusion deoxidation with coke in 
furnaces lead the authors to the 

ons: (1) This method is more efficient 
ntation method; (2) coke addition doas 
oduction of additional phosphorus or 
carbon, (3) steel output is greater and cost of cleaning 
of semi-finished product is lower; (4) duration of the 
Whole process rembing unaffected; (5) the method gives 
great savings in @eoxidizers and ferro-alloys, C.A. 
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'uore than G-1o% ; (4) briquottog Must not crumbly when 
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AUTHOR - Radzwicki, Kazimierz, Decent, Master of Engineering 
nea Re tees 
TITLE: Vacuum Degassing of Liquid S-e4l and the Seiection of tna Mce* 


Suitakle Degassing Metnod 


PERIODICAL: WiadomoSci Hutnicze, 1960, No. il, pp, 342 - 345 


“nanical properties calls for effective methods, whicn will reduce €as and impurities 
content of steel, During the last few years the vacuum degassing method has been 
widely used, There are three basic vacuum degassing methods in use today. i. e. 1) 
degassing in the casting ladle, in tnree versions: a) ry the fraction-method: b) ky 
she circulation method and c) by the vacuum-champer method; 2) degassing during tne 
pouring of steel from the ladle at workroom temcerature to another ladle Placed ir 

41 Vacuum and 3) degassing during “he pouring of steel from the ladle at workroom 
“smperavuré into the mold placed in a vacuum. Tne degassing py she fraction-methcd 
LS presented in Figure 1, Tnis method reduces the oxygen conten: tv 50 - 60%, the 
nydrogen content by 40% and the nitrogen content by 15 - 20%, Tre main advantage 

of this method is that the metal can re degassed pefore tne deoxidizing process 

ard the deoxidizing process is applied in the final degassing prase, ‘Tnis makes 
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heating tne vacuum chamber before and SUF SNE Ee : 
already -degassed steel drops to the bottom oF eee 


e = See 
e+ degassed there is a danger of tne deazassed ¢ 


doat workrctcr mperas 
degassed by this method ld at v ae ee 
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+ Tee results as avantages ze ve steno 7 
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Vacuum Degassing of Liquid Steel and the Slestion of the Most Suitable Deyassing 
Method 


af degassing in metal. Tha method of degassing steel during tne pouring from tne 
ladle at workroom temperature into a ladle placed in a vacuum is shown in Figure 5 
and is based on stream degassing. The oxygen content is reduced »y this process {tv 
80%, the hydrogen content by 50 - 60% and the nitrogen content by about 30%, The 
disadvantages of this method are 1) loss of heat during the transfer of steel from 
one ladle to the other and 2) danger of regassing of steel during the casting into 
molds. The author maintains, however, that this method is suitable for +ranaformer 
steels since the silicon iron added to the steel in vacuum compensates for the heat 
losses in the second ladle. The method of degassing steel during tne casting into 
molds placed in vacuum is shown in Figures 6 and 7. This method is suitable for 
steels which have already been subjected to all other necessary processes. The 
hydrogen content of tnis steel makes it suitable for heavy forgings which otherw 
snow a tendency to flaking. Tne tendency is mot fully eliminated by shis proces 
since, according to the experience of American steel plants, only 4 decrease 1 
nydrogen contentup to 1.5 em3/100 g allows a snorter neat treatment of forgzing:. 
Therefore, if tre nydrogen content can pe decreased to a minimum of 80% in rei 
ro tne original content before degassing, 2 
must mot be higher than 7 cm? per 100 «. 
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Flameless gas radiator. Gosp paliw 11 Special issue no. 
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KANEVSKAYA, S.M,; RADZYUKEVICH, T.M.; sITAYEVA, L.N.3; SOKOLOVA, N.N, 


Introduction of a rapid drying SM1 binder, Lit. proizv. no.10: 
5-6 0 '63. (MIRA 16:12) 
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Large peak load water-heating boilers] Pikovye vodog 

Les Lotly bol'shoi moshchnosti. Moskva, Izd-vo "Energiia," 
1964. 167 p. (MIRA 17:4) 
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BANNIK. Viktor Petrovich; SLUCHAYEV, Mikhail aveneene ey [deceused]; 
" RADZYUKEVICH, Ye.1., red.; BORUNOV, H.J., tekhn.red. 


{Installation of steam turbines} Montazh parovykh ad te ae 
3., perer. Moskva, Gos.energ.izd-vo, 1959. 319 p. 
(Steam turbines 
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MEYKLYAR, M.V.; RADZYUKEVICH, Ye.I., red.; BORUNOV, N.I., tekhn.red. 
{Steam boilers with natural circulation] Parovye kotly s 
estestvennoi teirkuliatsiei. Izd.2., perer. Moskva, Gos. 
energ. izd-vo, 1958. 287 p. (MIRA 12:1) 

(Boilers) 
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